A Multithreaded Runtime Environment with Thread Migration for HPF and C* Data-Parallel Compilers by Bougé, Luc et al.
A Multithreaded Runtime Environment with Thread
Migration for HPF and C* Data-Parallel Compilers
Luc Bouge´, Phil Hatcher, Raymond Namyst, Christian Pe´rez
To cite this version:
Luc Bouge´, Phil Hatcher, Raymond Namyst, Christian Pe´rez. A Multithreaded Runtime Envi-
ronment with Thread Migration for HPF and C* Data-Parallel Compilers. [Research Report]
RR-3560, INRIA. 1998. <inria-00073123>
HAL Id: inria-00073123
https://hal.inria.fr/inria-00073123
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de









ap por t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
A multithreaded runtime environment with thread
















































































Unite´ de recherche INRIA Rhoˆne-Alpes
655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN (France)
Te´le´phone : 04 76 61 52 00 - International: +33 4 76 61 52 00
Te´le´copie : 04 76 61 52 52 - International: +33 4 76 61 52 52
 # ;?	. 	<( /+_& ﬃ;?*,+!'	, !%& <' -?@AKA¼>A +/(A










































½µ Èk/´µ¸µ´¹ª&©bº,¸µ¸¹z¸¸»ª'Ł©ª'zkÂâ î ~´¹zQŁz ½½;½½½½½;½½;½½;½½½;½½½½;½½ æ
½ Á ~N&ﬂŁ>ﬂ(Ł©¸×´×~ynyŁ´µ/vN¥N´¹©ﬂzÂ½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ ¢
½   }X~jﬂ(Ł¸¹´¹~z'nz_ª'ﬂ/´µªﬂvN¥N´¹/z'½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ 


























n½n½µ Ł©z¸¹!z¸»XQnn ½½;½½;½½;½½½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ '
n½n½ Ł©z¸¹_©¸µ¸¹z¸ÀQnn ½;½½;½½;½½½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ '
n½n½   Èk'ﬂŁ´»v´µ©X´µ_¸µ¸¹z¸9Qnn$½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ $
n½n½ æ Â´µªb´¹©ªﬂ¦©'¯@nQzÂ½½½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ $























 ½µ Ânn´¹·ÙN´¹ª/~>Çw¤Ä È@ÉQ/´µ¸µv ½½;½½½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ a¡
 ½ ¾	nsv´¹/v¸9z¥a¸¹Łb´µÐ½½½;½½;½½;½½½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ a¡
 ½n½µ Ł©z¸¹!z¸»XQnn ½½;½½;½½;½½½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ a¡
 ½n½ Ł©z¸¹_©¸µ¸¹z¸ÀQnn ½;½½;½½;½½½;½½½½;½½½;½½;½½;½½½½½;½½;½½;½½½;½½½½;½½ y¢
 ½n½   +¥'v~z'&´µ'nnŁQz_¦N~©ª´µªﬂ'´¹zX´µ&a/´¹©Qnz ½;½½;½½;½½½;½½½½;½½ y¢













'~´¹©>Èk'sb´¹'&´µty§§£>·ÙX~Èk©z¯´¹'_'~´µzXv´¹y;å  ©¯ç,½nâ{@´»X~©¦·Ù'¼~ î bbº{E¸¹¸µv¸9È
¾	Nz©´¹' ﬀ î ¼Èk¾ ﬂnQ¶©©´×´¹'Â·ÂÃw¤NâQ'/ﬂ´¹v&åµz£bç,½s}X~(Q'/´¹¸»b´¹'-ﬂv~nÂv©´µ´¹Âª'vz´µª
































&'(;s&	ﬀ ﬂﬃ' -&ﬀﬂ . /8>9:=<(('G>+->>+/A
2342 57698;:=<ﬃ>?<ﬃ@BADC=EGFHEGIJ:KE)L'EM>?>N)>O>E=@BAQPBEBARN-STFH6VUXWYUXZ[E)L]\K^<FHN_\`FﬁP=L'N-S
}X~´»z¯´¹'nzQ´¹¦szK~ª'vz¸n´µ©v´¹¸µz·Àbbº{©¸µ¸¹z¸nQ/´µ¸»b´µ~v/yv¿'	Ł©z·Ù´µ©©QX·Ù'
ÄkÅÆ©È@ÉN½`ak~Â¦©'y_'-~ +Ë@vÈk'/Łnyw@Ł©¸¹ ﬀ +È¼ﬂ %©~(v/Łnb´¹'!©zQy&ŁIb
/¸µ´»Q;·	bﬂ´µz´µzŁn@¦N~Nvz'XË@~´µ~-zX´¹z½


































































































































































































































































































é }X~G'nv¸µv´µGv/(Ł©´µzb´¹' ¸µa'vËX&ny´µª©zÆq¦´»nª'Â~tª'Æ¦sQË¼vz ¸¹bËXº{¸µv¥z¸wQ'ﬂº
(Ł´»v´µt´¹z·
'QyﬁﬀŁ~ta¼âãE¿_ﬁa¼ ;Çw¤¾k} ﬂ¯½9â{b¥N´µny;G´µz·








Q'©´µ;´µÎ ££!ÄOKz´µŁ/Â©nQyy½À}X~svb´¹©ª!nv ´» ( ´¹NŁn ½ £©½ §½À}X~nny>/´¹vº



































































































23   PKFfFk<ﬃ@BA N _N)L 	!Fﬁ^=<ﬃ@BADFH6RAN!Fﬁ^KNRL























































(HPF or CM Fortran)
SPMD (message passing) Program
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